Developmental change in the glycosaminoglycan composition of the rat brain.
Glycosaminoglycans (GAGs) were isolated from the brains of pre-and postnatal rats. The GAG content of the brain, based on the amount of DNA, was constant during the period from day 13 to day 15 of gestation. After day 15, the GAG content began to increase and reached a plateau by 10 days after birth. Hyaluronate (HA) was the main GAG (greater than 60% of the total) in the fetal rat brain, and the relative amount of HA decreased after birth. Conversely, the relative amount of chondroitin sulfate increased with development and reached the adult level by 20 days after birth. Heparan sulfate (HS) was the major sulfated GAG in the fetal rat brain at early developmental stages, but HS accounted for approximately 10% of the total GAG in the postnatal brains. In addition to these GAGs, a polysialosyl glycoconjugate was isolated from rapidly growing brains of the rat. These three GAGs could be isolated either from the cerebellum, cerebrum, or brainstem of the newborn rat. A closely similar age-related change in the GAG composition was observed in each of these different regions of the brain. The developmental change could be implicated in morphogenesis or maturation of the brain.